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Measurement of long-range angular correlation and quadrupole anisotropy of pions
and (anti)protons in central d+Au collisions at /s, = 200 GeV
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Observed v2 in dAu @ PHENIX
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FIG. 1: The azimuthal correlation functions C'(A¢, pr), as
defined in Eq. 2, for track-tower pairs with different track
pr selections in 0%—5% central d+Au collisions (left) and
minimum bias p+p collisions (right) at /s, = 200 GeV.
From top to bottom, the track pr bins are 0.2-1.0 GeV/c,
1.0%-2.0 GeV/c and 2.0%-4.0 GeV/c. The pairs are formed
between charged tracks measured in the PHENIX central
arms at || < 0.35 and towers in the MPC-S calorimeter
(—=3.7 < m < =3.1, Au-going). A near-side peak is observed
in the central d+Au which is not seen in minimum bias p+p.

Each correlation function is fit with a four-term Fourier co-
sine expansion; the individual components n = 1 to n = 4 are
drawn on each panel, together with the fit function sum.

Elementary process (not flow)



Track Multiplicity vs. rapidity

0~ 5%

For 0 ~ 5% centrality,

- track multiplicity is 20 in
d-going and 60 in Au-
20 going side in FVTX
rapidity region.
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10 - it For pp ~ {10 ?
B We set trig threshold to be 30.
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Required Rejection Power

Fraction in MB 100% 10% 0.7% 0.008%
Rates in MB 1MHz 100kHz 7kHz 80Hz
AEEEe 1 10 142 12,500

Rejection Power

# of Tracks in FVTX / arm @ 510GeV pp |; i
Entries 145784
» Run13 Data ean 4244
10° Assuming BBC rate of 1MHz,
rates for # of tracks > 30 in
107 FVTX is about 400Hz at 500GeV.
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Key Features to observe Ridge

0 ~ 5% centrality => 20 ~ 60 tracks / rapidity unit

pp is symmetric collision, so take average 40 as
the signal region.

The higher the multiplicity, collective motion
effect expected to be larger.

80 Mevents Cental dA Events in Run8



Key Features to observe Ridge

* 0~ 5% centrality => 20 ~ 60 tracks / rapidity unit
80 Mevents Cental dA Events in Run8

Goal of Run 15
 FVTX North and South separate trigger bits

* Assuming 100Hz per arm (Total 200Hz)

e 200Hz x 3600s x 24h x 7days x 9 weeks x 30%
DAQ time ~ 300M high multiplicity events

#trigger(#track > 30) = #trigger x purity

> Purity of the trigger is the issue 10



Note

Trigger efficiency, rejection power and
prescale factor do not affect on this total
triggered event estimation, because constant
100Hz is assumed.

Goal of Run 15
FVTX North and South separate trigger bits
Assuming 100Hz per arm (Total 200Hz)

200Hz x 3600s x 24h x 7days x 9 weeks x 30%
DAQ time ~ 300M high multiplicity events

11



FVTX TRIGGER TERMINOLOGY



FEM FPGA

I}

#hits > FEM-IB FPGA
3/4stations A

#hits >
3/4stations #track >
Strack/east

TRIGGER
tttrack >

Strack/west

* At least one hitin 3 out of 4 stations is required within a
half sector ((A$p=7.5°). -> TrackFlag.

If there are more than two tracks within a given sector
(Ap=15°), the second one won’t be counted.

We Request Two Trigger bits (one per arm) for FVTX trigger. 13



Trigger Concept

Trigger used in CMS

"

How well we can
trigger multi track
events by multi hit
algorithm?

Multi Track Multi Hit

14



Sector FVTX Trigger

Parameters

# of active FEMs




FVTX Trigger Timing Chart

collision

1 hit/wedge/BCLK

In theory, we can assign 4 beam
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Run13 pp data was used. #of tracks could be lower in 200GeV.

TRIGGER PERFORMANCE

17
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Multi-Track vs. Multi-Hit Algorithm
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Figure of Merit

There is some correlation between purity and rejection
power. The higher the rejection power, the higher the

purity.
The present purity 0.25 scales down expected total
events from 300M to 80M.

So far, the best performance is provided by tighter
condition with higher rejection power with smaller
prescale.

Need to explore even tighter condition with high
statistics data sample. (x10 stat data production is
completed).

Combination trigger with multi-track and multi-hit
algorithm will be explored.



HARDWARE STATUS



FEM-IB Cable

4 FEM-IB cables were made and they are ready to be installed.
Better wait until January when Eric comes back?

24



Trigger Cable @ FEM Board

- 0 ’ >:
:__\‘ . .
= -Serlal Wire

To FEM-IB Test-Pin | *

BEEPEEREN
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FEM -> FEM-IB Installation

November 5t 2014

27



FEM-IB -> GL1 g

collision

1 hit/wedge/BCLK




Works to be done

Optimization of trigger parameters.

Trigger parameters control via slow control
(Aaron).

Trigger efficiency measurement at test bench
(Toru)

Chain test with multiple FEMs at 1008.
Trigger Timing measurement with cosmic.



BACKUPS



DIFFERENCE BETWEEN ONLINE AND
OFFLINE TRACK



Difference in Track Criteria

FEMiD .

— E\zs\[
T
This track will be

recognized as track in
both online and offline.

This category won't Ofﬂ | ne traCk
be picked up by the

trigger -> cause of
survival tracks

FEM track frag




Difference in Track Criteria

FEM, D
FEM track frag { [

A :NJ J
e o
This track leaves only 2 hits

C in FVTX and won’t satisfy %
Offline track | station criteria in the trigger




Difference in Track Criteria

FEM, D : : :

Possibly remove

the border within
FEM track frag i FEM FPGA
- TTTTT——C->B

FEI\ED I bl — C
/ A

Ezi:icciffzg;’;’/"tﬁé Offline track |« This differences can cause
small fraction survives FEM

trigger -> cause of ) .
survival tracks track frag>x trigger condition

—
—
—




FVTX Alignment

y-axis

FVTX Event Display



Wedges are slightly staggered
in phi direction to gain phi
resolution on purpose

This mismatch of phi angle between stations enhances “category C”



Low # Track Leak Cause Summary

. Online trigger won’t recognize track which
crosses boarder between sectors

2. Online trigger won’t have VTX hit information.

3. FVTX stations are staggered by a little bit in phi

direction
Number of Tracks
U U U U
. Rejection Power=120
! -ggg;;iggi:.l . : ) ) . )
PRy 0 U
e e e e e e U
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Figure of Merit

RP — BBC Signal = number of high multi-track events
trigger
BBC =trigger =150Hz
RP x prescale
BBC 1.5MHz  10°
prescale =

150HzxRP 150HzxRP RP

Figure of Merit

Signal = trigger x efficiency x purity _ trigger x effiicency x purity x RP
prescale 10*
Assuming “trigger” rate is fixed to be 100 ~ 200Hz/arm, then the number of

signal is defined as multiplicative function of the efficiency, purity, and RP.




